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Materials and Instruments.
Unless otherwise stated, all chemicals were purchased from commercial suppliers and used without further purification. The solvents were purified by conventional methods before used. Water was purified and doubly distilled by using a Milli-Q system. ER Tracker Red, Lyso Tracker Red, Mito Tracker Deep Red FM and Golgi Tracker Red were purchased from Invitrogen. The 3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyl tetrazolium bromide (MTT), thapsigargin (Tg), dithiothreitol (DTT) were purchased from Sigma Chemical Company. Tunicamycin (Tm) was purchased from Aladdin.
Methylglyoxal (MGO), formaldehyde (FA), acetaldehyde (AA), benzaldehyde (BA), glyoxal (GO), glutaraldehyde (GA), glyoxylic acid (GOA) and o-phthalaldehude (OPA) were purchased from commercial suppliers. Silica gel (200-300 mesh) used for flash column chromatography was purchased from Qingdao Haiyang Chemical Co., Ltd. 1 HNMR and 13 CNMR spectra were determined by 400 MHz and 100 MHz using Bruker NMR spectrometers. Chemical shifts (δ) were expressed as parts per million The instrument used for imaging living cells and tissues of mice was an Olympus FV 1000 and FV1000-IX81confocal microscopy purchased from Olympus.
General procedure for fluorescence spectra detection
A stock solution of probe NI-OPD was prepared in dimethyl sulfoxide (DMSO) at a concentration of 2 mM. The stock solutions of MGO and other aldehydes (10 mM) were made by diluting aqueous solution of aldehydes with ultra pure water. The other S4 analytes were obtained by traditional methods. For spectroscopic measurement, the probe stock solution was diluted to 10 μM in 10 mM PBS buffer (containing 10% DMF) solutions of different pH values as needed, which was treated with testing species and then kept at 37 °C in an incubator for 2 h. After specified time, the fluorescence spectra were recorded. Unless otherwise stated, the excitation wavelength is 380 nm, and the excitation/emission slit widths are 5/5 nm for all measurements.
Determination of detection limits
According to the fluorescence titration data, a linear relationship between the fluorescence intensity (F 460 nm ) and MGO concentrations was observed, the detection limit was calculated with the following equation: Detection limit = 3σ/k, where σ is the standard deviation of blank measurements (n=10), k is the slop between the fluorescence intensity versus the concentrations of MGO. Hz, 1H). 13 C NMR (101 MHz, DMSO-d 6 ) δ (ppm): 161.92, 161.83, 160.74, 136.13, 133.50, 132.28, 130.62, 126.47, 122.96, 119.01, 110.92, 108.92 .
Compounds 2 was synthesized following by the previous literature (yield 69.5% 142.86, 138.11, 133.97, 131.50, 130.14, 129.90, 129.80, 129.34, 126.99, 126.82, 125.94, 122.89, 122.32, 112.98, 110.39, 21 .32. 12, 163.45, 159.77, 148.66, 142.86, 142.63, 138.14, 133.54, 131.48, 129.90, 129.54, 129.19, 128.74, 128.09, 126.80, 123.25, 122.47, 121.29, 115.03, 107.52, 107.14, 68.44, 67.38, 21 .31.
Probe NI-OPD: To a solution containing compound 5 (59 mg, 0.1 mmol) in 25 mL of THF, N 2 H 4 •H 2 O (0.5 mL, 98%) and Pd/C (40 mg, 10%) was added to the above solution and refluxed for 1.5 h under argon atmosphere. The mixture was filtrated, evaporated to dryness and the residue re-dissolved in 100 mL of dichloromethane.
Then the solution was washed with saturated NaCl solution and saturated NaHCO 3 solution, the organic layers were dried over anhydrous Na 2 SO 4 and evaporated to the residue, which was further purified by silica gel column chromatography with 
Cell culture and cell cytotoxicity experiments
Cell imaging experiments
One day before imaging, the cells were detached and were replanted on glassbottomed dishes and allowed to adhere for 24 hours. 15, 163.49, 159.78, 154.72, 144.42, 143.47, 142.86, 138.12, 136.85, 133.59, 131.50, 130.52, 129.91, 129.23, 128.77, 126.80, 123.28, 122.51, 122.13, 115.12, 108.17, 107.62, 68.33, 67.24, 22.51, 21.31 
